Supplemental
N HSQC spectra with reduced signal loss due to the fast chemical exchange were recorded using procedures described previously (13) . NOEs were derived from the 15 N-edited and the 13 C-edited NOESY spectra (1). All protons were explicitly defined in the dynamically simulated annealing calculations; in some cases, however, additional terms were added to the upper bounds as a pseudoatom corrections (14) (15) (16) Conformational dynamics of Rheb. In Rheb-GDP, the less defined regions in the structure are due to flexibility on the pico-to nanosecond time scale, as seen in the heteronuclear NOE experiment (Fig.  6) . Resonances for the first five residues, S1 to K5, and the carboxy-terminal residues S175 to M184 could not be detected in the spectra, presumably because of structural disorder as previously published and corroborated by an independent study (18;19;22) . The amide proton resonances of Q72 and T73 are also not detected in the 1 H-15 N HSQC spectrum. The most prominent differences in the weighted chemical shifts between the inactive and active state of Rheb are found for residues I11 to S20. This region comprises the entire P-loop, a structural element with the GxxxxGKS/T motif that is conserved in all small GTPases. The P-loop interacts with the β-and γ-phosphates of the bound nucleotide (23;24) . In Rheb, this P-loop ranges from G13 to S20. In particular, S16 and K19 experience the largest chemical shift differences when switching from the inactive to the active form of Rheb. R15 and S16 in Rheb are equivalent to G12 and G13 in Ras, which are important for the hydrolysis of GTP (25;26) . In Rheb, an arginine residue is located at the G12 position in Ras, suggesting a different mechanism of hydrolysis.
